Enhanced roscovitine-induced apoptosis is mediated by a caspase-3-like activity in deoxyadenosine-resistant mouse leukemia L1210 cells.
The deoxyadenosine-resistant mouse leukemia L1210 cell line (Y8) has previously been shown to have phenotypic differences that appear to be unrelated to the altered properties observed at the level of ribonucleotide reductase (RR). One of these changes is that the Y8 cells do not express p53. In response to DNA damaging agents, x-irradiation and doxorubicin, both the parental wild-type L1210 (WT) and Y8 cells undergo G2/M arrest, which is consistent with cells lacking wild-type p53 function. However, Y8 cells are much more sensitive to apoptosis induced by these agents than WT cells. Previous studies have also shown that expression of certain genes involved in cell cycle regulation is different between WT and Y8 cells. Recent evidence suggests that a serine/threonine kinase is involved in the divergent cellular responses of these cells. In the present study, the effects of roscovitine, a cyclin-dependent kinase inhibitor, were examined on the WT and Y8 cells. The WT cells blocked in G2/M, whereas Y8 cells became apoptotic. Apoptosis induced by roscovitine in the Y8 cells was mediated by a caspase-3-like activity. NF kappa B was activated to a much greater extent by roscovitine in the WT cells than in Y8 cells. The data also indicate that cyclin B1/cdc2 plays a role in the divergent p53-independent G2/M block and apoptotic responses of the WT and Y8 cells, respectively. Several key factors such as cathepsin B, caspase-1, release of cytochrome c into the cytosol, TNF-alpha signaling, FasL/Fas signaling, c-myc overexpression, and E2F-1 overexpression and induction were shown not to be involved in the apoptotic pathway(s) in the Y8 cells.